A comparison of the metabolism of midazolam in C57BL/6J and hepatic reductase null (HRN) mice.
The hepatic cytochrome P450 reductase null (HRN) mouse, which has no functional hepatic Cyp P450s, may represent a useful model for examining extra-hepatic P450-related oxidative metabolism. Here the pharmacokinetics and metabolic fate of midazolam, a drug known to undergo such extra-hepatic metabolism, have been investigated in the HRN mouse and compared with a phenotypically normal strain (C57BL/6J). In addition, the effects of co-administration of the pan-P450 inhibitor 1'-aminobenzotriazole (ABT) on the metabolic profile have been compared in both strains. Significant pharmacokinetic differences for midazolam were observed between the two strains of mice with the HRN mice showing lower circulating concentrations of 1'-hydroxymidazolam but higher concentrations of 1'-hydroxymidazolam-O-glucuronide. A significant increase in midazolam exposure was seen upon ABT exposure for both strains of mice, but no differences in the area under the concentration time curves (AUC) for the monitored metabolites were observed. Although oxidative metabolism of midazolam was not abolished, significant decreases in 1'-hydroxymidazolam formation ratios were observed for both strains of mice exposed to ABT. Metabolite profiling of blood and bile showed a number of qualitative and quantitative differences between HRN and normal mice. These differences in midazolam metabolism between the two strains of mice clearly demonstrate the role that liver P450 enzymes play in the murine metabolism of midazolam. The fate of the compound in the HRN mice shows the importance of extrahepatic metabolism and also showed that these mice appear to be more capable of forming circulating phase II glucuronides than the normal strain.